Nitric oxide-mediated vascular tone in the fetal placental circulation of patients with type 1 diabetes mellitus.
Endothelium-derived nitric oxide (NO) plays a key role in the regulation of vascular tone in health and disease. The present study addresses the contribution of NO to the baseline vascular tone in the fetal placental circulation of type 1 diabetic women. To this end, we performed ex-vivo dual perfusions of isolated cotyledons from seven women with type 1 diabetes mellitus and 24 healthy women. The fetal arterial pressure was considered to be a measure of fetal vascular resistance. The contribution of NO to the baseline vascular tone of the fetal placental circulation was quantified by addition of the NO-synthase inhibitor N(G)-nitro-arginine-methylester (L-NAME). Apart from the diabetic state, we studied the influence of exogenous insulin on the response to L-NAME. Mean (+/-SEM) baseline fetal arterial pressure was higher in diabetes (25.7+/-3.4 mm Hg vs 18.0+/-1.7 mm Hg, P<0.05). Maximum perfusion pressure after L-NAME was 87.9+/-7.1 mm Hg in diabetes vs 58.9+/-4.5 mm Hg in controls (P<0.01). The net L-NAME-induced increase in fetal arterial pressure was higher in diabetes (62.2+/-9.1 mm Hg vs 40.9+/-3.5 mm Hg, P<0.05). Although insulin induced a shift to the left of the L-NAME-curve, the net L-NAME-induced increase in fetal arterial pressure was not affected. We conclude that diabetes is associated with an increased baseline vascular tone of the fetal placental vascular bed. This can not be explained by attenuated NO-mediated effects. In contrast, the activity of the NO-pathway seems to be increased in diabetes. The latter observation seems not to be caused by high insulin levels.